Summary. --We generalize an expression for the trace of an operator due to Nishijima and derive, without the use of tedious mathematics, the Kirkwood expansion for the quantum-mechanical partition function. This expansion is applied to three simple systems and its use for more complex systems is thereby made clear.
The thermodynamic properties of a system of N particles in thermal equilibrium can be derived from the quantum-mechanical partition function Zq for a canonical ensemble (1):
(1) The exact and direct evaluation of the right-hand side of eq. (1), the central problem in equilibrium statistical mechanics, for most systems of physical interest is extremely difficult since one must first solve the Schr6dinger equation (with the ~ppropriate potential energy) to obtain the E~,. It is, therefore, natural to develop methods for approximating the right-hand side of eq. (1). The various approximation schemes developed to evaluate the quantummechanical partition function a) all avoid a direct computation of the E~ and b) all are high-temperature (~) expansions for the quantum corrections for systems with classical analogs. These approximation methods can (for the most part) be grouped into the following three categories: 1) series solution of the Wigner differential equation (~-~o) (the quantum-mechanical analog of
